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Deschutes Canal-Lining Demonstration Project

Coupon Test Results
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Deschutes Canal-Lining Demonstration Project
80-mil Textured HDPE

Table D-1.—Above the Water-Line

Physical Property Direction Mfr Published
MARV

USBR Test Results

Virgin Aged % Change

Yield Strength
(lbs/inch)

Machine 168 210 222  + 6 %

X-Machine 213  + 1 %

Yield-Elongation
(%)

Machine 13 #10 #10 0

X-Machine #10 0

Break Strength
(lbs/inch)

Machine 46 233 198  - 15 %

X-Machine 152  - 35 %

Break-Elongation
(%)

Machine 100 428 322  - 25 %

X-Machnie 32 - 93 %

Tear Machine 60 69 66  - 4 %

X-Machine 66  - 4 %

Table D-2.—Below the Water-Line

Physical Property Direction Mfr Published
MARV

USBR Test Results

Virgin Aged % Change

Yield Strength
(lbs/inch)

Machine 168 210 213  + 1 %

X-Machine 214  + 1 %

Yield-Elongation
(%)

Machine 13 #10 #10 0

X-Machnie #10 0

Break Strength
(lbs/inch)

Machine 46 233 220  - 6 %

X-Machine 197  - 15 %

Break-Elongation
(%)

Machine 100 428 416  - 3 %

X-Machnie 328  - 23 %

Tear Machine 60 69 67  - 3 %

X-Machine 67  - 3 %
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Deschutes Canal-Lining Demonstration Project
30-mil PVC with Bonded Geotextile

Table D-3.—Above the Water-Line

Physical
Property

Direction Mfr Published
Typical

USBR Test Results

Virgin Aged % Change

Tensile
(lbs/inch)

Machine 121 82 105*  + 28 %

X-Machine 95 86  + 5 %

Elongation
(%)

Machine 570 440 117  - 74 %

X-Machnie 545 225 - 49 %

100 %
Modulus

Machine 81 44 105  + 138 %

X-Machine 87 81  + 84 %

Tear Machine 29 32  + 10 %

X-Machine 22 33  + 50 %

Low Temp
Brittleness

Pass @ -20°F Fail @ + 10°F > 30°F

* Maximum tensile occurred at yield (54 % elongation) - not at break

Table D-4.—Below the Water-Line

Physical
Property

Direction Mfr Published
Typical

USBR Test Results

Virgin Aged % Change

Tensile
(lbs/inch)

Machine 121 82 113*  + 37 %

X-Machine 95 96*  + 17 %

Elongation
(%)

Machine 570 440 143  - 68 %

X-Machnie 545 181  - 59 %

100 %
Modulus

Machine 81 44 113  + 157 %

X-Machine 87 96  + 118 %

Tear Machine 29 19  - 34 %

X-Machine 22 35  + 60 %

* Maximum tensile occurred at yield (approx 70 % elongation) - not at break
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Deschutes Canal-Lining Demonstration Project
45-mil Hypalon

Table D-5.—Above the Water-Line

Physical
Property

Direction Mfr Published
MARV

USBR Test Results

Virgin Aged % Change

Tensile
(lbs/inch)

Machine 250 297 347  + 17 %

X-Machine 333  + 12 %

Tear Orig 90 95 31  - 67 %

After Aging 35 --- 31  - 11 %

Ply
Adhesion
(lbs/inch)

Machine 8 8.6  + 8 %

X-Machine

Low Temp
(-40 F)

Machine Pass Pass

X-Machine

Table D-6.—Below the Water-Line

Physical
Property

Direction Mfr Published
MARV

USBR Test Results

Virgin Aged % Change

Tensile
(lbs/inch)

Machine 250 297 338  + 14 %

X-Machine 323  + 9 %

Tear Orig 90 95 62  - 35 %

After Aging 35 --- 62  + 77 %

Ply Adhes
(lbs/inch)

Machine 8 9.3  + 16 %

X-Machine

Low Temp
(-40 F)

Machine Pass Pass

X-Machine
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Deschutes Canal-Lining Demonstration Project
36-mil Hypalon

Table D-7.—Above the Water-Line

Physical
Property

Direction Mfr Published
MARV

USBR Test Results

Virgin Aged % Change

Tensile
(lbs/inch)

Machine 200 280 277  - 1 %

X-Machine 273  - 3 %

Tear Original 80 58 29  - 64 %

After Aging 35 --- 29  - 17 %

Ply
Adhesion
(lbs/inch)

Machine 8 8.5  + 6 %

X-Machine

Low Temp
(-40 F)

Machine Pass Pass

X-Machine

Table D-8.—Below the Water-Line

Physical
Property

Direction Mfr Published
MARV

USBR Test Results

Virgin Aged % Change

Tensile
(lbs/inch)

Machine 200 280 323  + 15 %

X-Machine 314  + 12 %

Tear Original 80 58 33  - 59 %

After Aging 35 --- 33  - 6 %

Ply
Adhesion
(lbs/inch)

Machine 8 8.4  + 5 %

X-Machine

Low Temp
(-40 F)

Machine Pass Pass

X-Machine



245

Deschutes Canal-Lining Demonstration Project
45-mil  EPDM

Table D-9.—Above the Water-Line

Physical
Property

Direction Mfr Published
MARV

USBR Test Results

Virgin Aged % Change

Tensile
(lbs/inch)

Machine 50 57 60  + 5 %

X-Machine 63  + 11 %

Elongation
(%)

Machine 500 614 452  - 26 %

X-Machnie 423 - 31 %

Tear Machine 9 18 9.5  - 48 %

X-Machine 8.7  - 52 %

Table D-10.—Below the Water-Line

Physical
Property

Direction Mfr Published
MARV

USBR Test Results

Virgin Aged % Change

Tensile
(lbs/inch)

Machine 50 57 61  + 7 %

X-Machine 61  + 7 %

Elongation
(%)

Machine 500 614 488  - 21 %

X-Machnie 419  - 32 %

Tear Machine 9 18 8.9  - 51 %

X-Machine 9.1  - 49 %
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Deschutes Canal-Lining Demonstration Project
30-mil LLDPE

Table D-11.—Above the Water-Line

Physical
Property

Direction Mfr Published
MARV

USBR Test Results

Virgin Aged % Change

Tensile
(lbs/inch)

Machine 114 165 154  - 7 %

X-Machine 151 147  - 3 %

Elongation
(%)

Machine 800 698 704  + 1 %

X-Machnie 688 691  0 

Tear Machine 16 23 21  - 9 %

X-Machine 26 23  - 12 %

Table D-12.—Below the Water-Line

Physical
Property

Direction Mfr Published
MARV

USBR Test Results

Virgin Aged % Change

Tensile
(lbs/inch)

Machine 114 165 149  - 10 %

X-Machine 151 135  - 11 %

Elongation
(%)

Machine 800 698 713  + 2 %

X-Machnie 688 639  - 7 %

Tear Machine 16 23 21 - 9 %

X-Machine 26 22  - 15 %
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